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In a previous paper [same journal 292 (1985), no. 2, 557–572; MR0808737] the author
extended some well-known functional analytic results to set-valued operators and used
techniques from the general theory of multifunctions to obtain a new result about
weak compactness in the Lebesgue-Bochner space L1(X). In the paper under review
he continues this work and establishes a new weak compactness result for L1(X) that
complements earlier results of J. K. Brooks and N. Dinculeanu [Adv. in Math. 24 (1977),
no. 2, 172–188; MR0438121].
Measurable multifunctions and multimeasures with nonempty values in a Banach
space X are studied. The first theorem of the paper, the proof of which is based on the
theory of multimeasures, is a variation of the Dunford compactness theorem; X need not
have the R.N.P. The next section is devoted to three Dunford-Pettis type compactness
theorems for sequences of integrably bounded multifunctions taking values among the
nonempty weakly compact convex subsets of a separable X. Next, some pointwise w-
compactness theorems are obtained for certain classes of measurable multifunctions.
In each of these cases (Ω,Σ, µ) is a positive, finite measure space and X is either
weakly sequentially complete or separable. One such theorem states that if (Ω,Σ, µ)
is in addition complete, X and X∗ separable, K ⊂ L1(X) decomposable, w-compact,
convex and all vector measures m: Σ→ X such that m(A) ∈ K(A) = {∫
A
f(ω) dµ(ω):
f ∈K} for all A ∈ Σ admit an R.N.-derivative in L1(X), then there exists an integrably
bounded point-w-compact convex multifunction on Ω into X such that K equals the set
of integrable selectors of F .
In the next section the author proves a new representation theorem for additive,
weakly continuous set-valued operators defined on L1(X). The last section is devoted
to a detailed study of the properties of transition multimeasures, analogous to the one
for simple multimeasures in another paper by the author [J. Multivariate Anal. 17
(1985), no. 2, 207–227; MR0808277]. The author establishes a Radon-Nikody´m theorem
for transition multimeasures, generalizes some of the results of J. R. McKinney [Duke
Math. J. 40 (1973), 915–923; MR0326362] and shows that integration with respect to a
transition multimeasure generates a new transition multimeasure.
The results and techniques developed in this paper, especially the results on transition
multimeasures, should have useful applications in mathematical economics, the calculus
of variations and relaxed control systems. P. Maritz
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